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LIMIT- SWITCI-I BïECI-IANISBï 
Nelson E. Anderson, Berkeley Ieights, N.J., as- . 
signor to Air Reuction Company, Incorpo- 
rated, New ork, N. ,  crportion of New 
York .. 
.:: Application Jury 1, 190, sra No 171,625 
5 Claires. (CI. 2047) " 
This invention reltes to li-t switches of the . whic- enggés wth i.- Experience bas shown 
kd used on electricl pprtus for litg tht in welding pprtus of this kd only one 
the movement of some prt tht is mov by n limt r the motor-producd upwrd movement 
electric motor. More prticulrly, the invention of the elecrode holder is sucient for prcti- 
reltes to n d]ustble lit switch nd im-  cl purRose .bec,use under mny Working con- 
proved manully operble mens for djting ditions it is not necessry for the electrode holder 
it. " to be rised to the extreme lit of its Upwrd 
In electricl pprtus in wch some prt is trêve1 between welds. It iS not lwys conven- 
mor-driven in one direction nd then in the lent to manu11y operte  switch to stop the up- 
opposite direction nd in which  lit Switch I0 w'd-mvement0f,the elèctrode holder when 
is employed to n-est the movement of the prt has reched the desïred elevtion short oï the 
fter it hs trveled the desired distance in one treme -lmit- of .its upwrd movement especilly 
direction, it .Is frequenfly desble to mount the when its reractg Ctin.0r uPwrd movement 
lit switch so tht its position my be d]usted tkes place-utomticlïy when the we!dg cur- 
to vry the pot in the trvel of the mor- I rent is shut Off. : To llow' the electrode-holder 
driven prt: t which the limit switch will be to be rised by its-motor to the extreme limit of 
ctuted to e, rrest its motion. Ordinrily the ' its '.upwrd movement nd then subsequently 
position of such .lit swltch could not be d- lower it to the desired level is rime consung 
justed to cuse  shorter m0vement of the motor- nd a roundbout wy of ccomplishg .the de- 
driven p if the motor-driven prt hppens to Z0 sired result. 
be in the positionit ssumes when its motion hs . According to the vention,- when pped to 
ust been 'rested by the lit switch bec,use electric weldg pprtus of he kd bove 
then the llmit swltch is held ginst movement . ïerred te» the -upper mit swltch-is mounted so 
in the direction in which it shod be djusted tht its positionmY be d]usted to vry.the pot 
to effect  shorter movement of the motor,driven .'mS in the upws, rd trvel of the- electrode holder 
prt. -. .. -which the 1irait switch will be ctuted to rrest 
e prçipl, object of thls vention is to the electrode h01der's upwrd movement nd 
provide n d]ustble llmit switch nd m.nuHy mnu11y operble d]ustg mens  connected 
orble mens for dSusting it such tht even if to She 1irait- switch in such e, wy tht even 
the mor-drlven prt hppens to be in the po- S0 the :parts re in the position they ssume when 
sition ]ust mentioned, the mnully operble the upper limit switch hs Sust been ctuted to 
mens for djustg the limit-switch my be rrest the upwrd movement of the electrode 
preset nd thls will cuse the llmit switch, s holder (nd the lit switch is therefore held 
soon s it is free to do so duMng the return ginst moventïn a direction which would 
movement of the motor-driven prt, to ssume S bring bout  shorter upwrd movement.ofthe 
an d]usd position such tht it will then rrest electrode holder) the mnully operble djust- 
the movement of. the motor-driven prt t the - . ing means can;-nevertheless, be preset to cuse 
" " ' the upper 1irait swltch to assume some new.d- 
desirednew.-point in Its rvel. _ . .. « 
. My proved limit switch mechnism.ws de- ]usted position (determined by .the settg of the 
signed prrily, fo use n coection with elec- 40 mnul djusting me) s soon s the electrode 
tric weldg pprtus of the .tYpe by which so- ' holder is lowered nd thereby renders the upper 
clled mëchcI welding cn be performed, nd 1irait switch .movble in the desed direction. 
the invention will be described in its ppliction " Thus, the mnully operble djustlng mens 
to tht prticulr, type of electricl- pprtus, -. my be set to brlng bout the. desed dustment 
but it should be understood tht it my be used 4 of tle upper limit witch regrdless oî the posi- 
in electricl pprtus of other kinds. " .tion of the electrode holder t the te the 
Electric welding pprtus of the kd for ad]ustingmeans is mnully set. 
which the improved lit switch mechnism ws - The ccompnyg drwings illustrte the 
especilly designed hs n electrode holder tht vention s pplied to electric welding pprtus 
is motor driven wrd nd way from the work, 0 îor use in mechnil weldg. Inthe drwgs: 
nd  pir of lit swltches which prevent the Figure ! i n end elevtion' of welding p- 
electrode holder from being rised or10wered be- çratus equipped with limit switch mechnism of 
yond cert extreme lits usully determed the kind contêmplted by the invention; 
by the mting rngeof the usul rck on the g; 2 is:n exploded perspective view of  por- 
electrode holder d the .motoç-drive piion 5 tion of the ppratus shown in Fig. i showing 



S 
the upper and lower limit switches, their actu- 
ating mechanism, and the manually operable ad- 
justing means for the upper limit switch; 
Fig. 3 is a right end view of the parts which 
appear to the left of the line 3--3 of Fig. 2 when 
in assembled condition; 
Fig. 4 is a side.eleYation, .partly in. vertical 
section, of the parts shown in Fig. 2 as they ap- 
pear when viewed from the rear and wher in 

4 
the mating range of the rack and pinion 12--13 
and by the normal position of the upper limit 
switch. The mechanism for accomplishing this 
is best shown in Figs. 2-6, inclusive. 
The idler gear 21 with its pin 22 that consti- 
tutes the actuating e]ement for the limit switches 
and the , lowerand npper limit: switches 24 and 
26, respëctively, wittï their Contact arms 23 and 
25, are more clearly shown in Fig. 2, which is 

assemb]ed condition; and 
Figs. 5 and 6 are a plan view rand a left end 
view respectively of the upper limit, switch and 
the parts which appear in"association w]th 
in Fig. 2. 
Referring first to Fig. 1, the welding apparatus 
shown therein includes an electrode hol¢ler or 
welding torch shown at I{} withinwhich  is 
mounted an electrode 1 I. The details of thelec- 
trode holder are note important so far as the 
pesent invention is concerned, it being sufficient 
to : note .that a:vertically-disposed .rack  I is 
mounted on- the electrode holder" which meshes 
with an-actuating-pinion 13 onthe end of a shaft 
14. It is evident from this arrangement that the 
--electrode" holdez may te adjusted toward or away 
 - from the worlç by rotation of thè shaft   in one 
direction or the other. 
" The shaf 4 is motordriven and in the-par- 
ticular wëlding apparatuS illustrated in Fig. 1 is 
 driven by the.output of a- differential 15 Which 
combine he outputs : of. two - electric motors 
 designated I 
 shaft. 9; and coupling 
With the differential: 15;. and simflar, mechanism 
 - connects motor I  with. the differêntial. 
The motor mechanism above described for ro- 
tating the shaft 14 and.raising and lowering the 
electrode holder may te simflar to, and operate 
on-the saine principle as, the motorS shown in 
my Patent No. 2,461fl98, issued February 15, 
1949, for àutomatically adjustlng the position of 
thê electrode .holder in accordance with the arc 
voltage. Ingddition, the motor I may te-oper- 
ted hile the motor: 16 is at test to raise the 
electode =hlder I{}, :and the motor- I may be 
" operated hile =the motor:  is at rest to lower 
 the eIectrode holder/this belng"accomplishêd by 
suitable sitches - not:eshown: ¢...Thus;: the -motors 
may. te considered as any:motor-means; either a 
single motor or two motors,.for rotating the shaft 
. I in .the proper :direction to:raise-or-lower the 
 electrode, tfolder = 
- An idler, gear 21 isdriven by a.pinionznounted 
on the shaft 14. .This/pinion- does- hOt: show in 
-Fig. 1: becauSe it is located in back of :the-gear 
21 but it appears in:some of-theother-.figures. 
" The idler, ges;r 21 caries s; pin 22 which engages 
the contact-.arm  2 of .a lower limit switch 24, or 
the contact-arm/ 
-When the:-contact arm-23 f-:the lower:limit 
sWitch is. moved by thepin  22 the downward 
: movemènt'f :the electrode"holdm'- I{} is arrested, 
. " and when.the c0ntactarm: 25 of-the uppez.limit 
. : switch is movêd-b the pin- 22 the upward.move- 
/: men of thëelectrode: holdër is arrested/ Ordi- 
- : narily, th'e :lmit s-witches-prevent the electrode 
holder from being moved:either up  or down be- 
yond the matin, range- of  the-.rack 12 and the 
ï pinion 13. 
:As abov'stated i is-desiable fo make at least 
: :: the:upPer:]imoeswitch:adjustable so_that when 
 : £he electrode: h-o]de is:being znator: driven- away 
from the'work,d, e.;when.it is:bing ried, it will 
:: stop= atï some)desired .eteation:short- of its ex- 
-:reme. limit of upwad:maement:-determinedby 

10 an exploded perspective view of a part of the 
ç:mechanism illustrated in Fig. 1. Fig. 2 also 
clearly shows af 2 the above-mentioned pinion 
on .the shaf 14 which drives the idler gear 21. 
.: leferring:fùrther to Fig. 2, the lower limit 
switch 24 is secured to a fixed part 25 of the ma- 
chine but the upper limit switch 2 is carried 
byla-bracke2, the arms 3 and 31 of which 
are-mounted on an adjusting shaft 2 so that 
thesearms and the limit switch itself may te 
moved about the axis of the adjusting shaft. 
:"Whefi--the-prt:-shown, irï Fi$. 2 are in assem- 
-:' bled- relätioh. 'ttïë:idler ger 21 rotates -freely on 
=: the ç djustin :shat  .::ànï2 the pifl- 22 moves in 
- a.n arcuate,Path/»The :cbntact arnï 25 of the up- 
gS.: per limit-switctï 26 lies ifl: the path of movement 
.- Of- thè piri 22 so that wheh thê electrode holder 
is being raised the pin 22, now rotating in a 
 c]ockwisé direction  asviewed in Fig. 2, will even- 
 -tall.y::cOntact::itl:.the.under. surface of the 
 contat.arm 25: and .movè thisarm to open the 
upper :limit.- switch ,and-..thereby arrest the up- 
ward:movemen 0f.the.eIectrode holder. In g. 
"2 thèpi 22 ïs:shown inabt te position it. as- 
::umes: when it cbnats:ih he contact arm 
: of-:thë upper: limit switch'. :Similarly the contac 
arm 25 ofhë 10wer:limit.sWitc 24 lies in the 
"path oï/m0vemenV of«hë:çi 22 so that when 
;. :::the :eictode holder .being lwered nd the 
::pi 22 is:movi in:a-:counterclëckwise direction, 
s:ed in: g. 2;::-thepin .will.eage this con- 
$acarm to=move it and:operatè the limit switch 
2: and'therebarest the.:doward movement 
-:: oi:the- elecrode:older. 
 Acolla$.iS ,fixëd: to the:gdjusting shaft 
:-:beweenthe :arm-$ad $.I 0f the limit switch 
bracket 29. A pin $extends radially from this 
.collais asbest shown i.. 5: A coi] spring 
is .m0teff o  te"adjusting shaft 2 between 
::the :bracket' as= $" an ] coaxial relation 
 With-thè adjusti shaft: One end of this spring 
]s hookedové thëpin-:-:(gs. 5 an 6) and the 
other ënd is ttched o e bbacket arm $. The 
spri iswound up enough when the parts are 
assemb]ed 0 bits the upper limit switch 2 in 
a .countêrc]0ckwisê-.-direction.-on the adjusting 
saf$2.:and :mainin a: part of the bracket 
inc0ntc'ththe pin $ on the collar $. , 
the pin  acç$a-s a:Stop which s eaged by 
a:Part  0.-thbï-limit=swïtch to normally main- 
tain .the uppê: ]imit Switch' in a normal posi- 
tion relative 0the :usting sHaft 
.The:ajsing saft/2 is:in axial alignment 
With.a shatsêctioh ' 2a(.Fig: 2)Which is keyed 
to the aasGn shaft by:means of a key and 
keywy shèwn- gt/$U"e'outer end of the shaft 
sectioff$a tUms in a:baring member $ which 
is mounted in:an openlng $ in a fixed part 
::of-the:-elding - apparatus çseé als0 g. 4). The 
.:adjusting.: shaf::  nff. the  shaft section 
70:therefore :constitute in'effect á single adjting 
shaf:the:outer:endlof=wich is rotatively sup- 
pozeoE ira th:xe:d;:pazt: $: of: the :elding 
-:para£us nd:he :othm- en of. which is rotatively 
supported n:he fixed- pZt: 25 of..the :welding 
75:çaratus::::e:d- Of th-msaft.:Esction-Sa bas 
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-a handle g secured toit. This handle also ap- 
pears in Fig. 1. A detent rnechanism 4 ! associated 
with the shaft Section $2a yieldingly holds the 
adjusting shaft in any one of a ntimber of.posi- 
tions to which if may be turned by the. handle 
it will now be seen that if the adjusting shaft 
32--32a is turned in a ctockwise direction by the 
handle 0 the pin  carried by the actuating 
shaft, being in engagement with the bracket 29, 
wfll move the limit switch 25 bodily about the 
axis of the adjusting shaft in a clockwise di 
rection. This will increase the elevation at which 
the. movement-of the electrode ho!der will be 
arrested during ifs upward moveme ï:o because 
the pin 22 will then contact with the contact arm 
 of the uppr limit switch later in. the upward 
movement of the-electrode holder. Whenever 
the upper limit switch 6 is free to move in a 
coterclockse direction about the axis of the 
adjusting shaît 32--32, as when the pin 22 is 
not in contact with the under surface of the con- 
tact arm 2, turng of the adjusting shaft 
 in a counterclockwise rection by £he hante 
4 will also caus the limit switch 25 to move in 
a counterclockwise direction about the axis o 
the adjting shaft because the bracket  of 
the upper limit switch is yieldingly retained in 
contact with the pin 4 by means of the coil 
spring . This adjustment will cause the pin 
2 to corne in contact with the under surface of 
the contact arm  of the upper limit switch 
earlier during the upward movement of the elec- 
trode holder and thereby arrest its movemnt 
ata lower elevation. If the electrode holder 
happe fo be in a position in which the pin 
22 is in engagement with the under surface of 
the contact arm  of the upper limit switch 
then this limit switch caot be moved in 
counterclockwise direction about the axis of the 
adjusting shaft, but the pin , and the part of 
the upper limit switch with which it cooperates, 
constitute a one-way cÇupling so that, even un- 
der these circumstances, the adjusting shaft can 
be turned by the handle 4 in a ¢ounterclockwise 
direction to some desired position while the lift 
switch 2 remains stationay, and then when 
ts limit switch is free to do so, i. e., dung 
the first .part of the downward movement of the 
electrode holder, the limit switch will be moved 
by the coil spring  (now wound even tighter 
by the tuing of the adjusting shaft while the 
limit switch remains stationary)' in a counter- 
clockwise direction until the bracket 2 again 
contacts with the pin 4. Thus, if it is desired 
fo adjust the upper limit switch 2 in a counter- 
clockwise direction about the axis of the adjust- 
ing shaft when the pin 2 holds thïs limit switch 
against such counterclockwise movement, the 
adjusting shaft can be turned in a counterclock- 
wise direction and preset at some position cor- 
responding to the desired adjustment of the limit 
switch. Then when the limit switch is ïree to 
do so it will move to the desired aoeusted posi- 
tion depending upon the presetting of the ad- 
justing shaft. 
oEe adjusting shaft can therefore be turned 
at any rime to effect the. desirëd adjustent 
the position of the upper limit switch regardless 
of the position in which the electrode holder hap- 
pens to be ai the rime. 
The invention is applicable to any lift stch, 
whether it be an upper lift switch or a lower 

welding apparatus with its movable electrode 
holder is merely an example of the kind of 
paratus in connection with which the invention 
may be used, and if should be understood that 
5 the motor-driven part whose movement is con- 
trolled by the limit switches may be a part of 
any kind and may move mn any kind of a path 
whether it be a vertical path of the kind in which 
the above-described electrode holder moves or 
10 a path of some other kind. 
I claire:  
1. Li.'mit-switch mechardsm for limiting the 
movement of a motor-driven part comprising a 
!imit switch mounted so that its position may be 
]5 adjusted, an actuating element for the limit 
switch which moves in accordance with the move- 
.ment of the motor-driven part, the limit s\tch 
having an arm located in the path of travel o 
said actuating element and adapted when moved 
20 thereby to operate the limit switch, and manually 
operable means for adjusting the position of the 
limit switch comprising an adjusting member 
movable in opposite directions a one-way cou- 
pling between said member and the limit switch 
25 comprising a stop portion on the adjusting ruera- 
ber normally engaging a stop portion on the limit 
switch, and a spring interposed between a part 
on the limit switch and a part on said adjusting 
member and biasing the limit switch to a normal 
30 position relative fo the adjusting member in 
which said stop portions are in engagement, said 
stop portions being so arranged that when the 
limit switch is held against movement in on 
direction by the actuating element, and the 
-5 justing member is moved to a selected positio 
a direction that will more its stop portion in the 
direction in which the limit switch cannot more, 
 the stop portion on .the adjusting rnember wfil 
move away from the one on the limit switch and 
40 the spring will then function when the limit 
switch is free to inove it.to said normal position in 
Which the: top portions are again in engagmen t 
but when the adjusting member is moved in the 
opposite direction the stoP. portions wfll remaflz 
45 in engagement and the moïement of the adjust- 
ing member will be positively transmitted to thc 
1irait switch througl the one-way coupling. 
2. Limit-switch mechanism îor liiniting the 
movement o a motordriven part comprising a 
5 limit switch mountd so that if is bodily adjust- 
able in position, an actuating element .for. the 
limit switch which moves in accordance withthe 
movement of the motor-driven part, the limit 
switch having an arm located in the path of.travel 
55 of said actuating element and adapted when 
moved thereby to operate the limit switch, means 
:for adjusting the position of the limit switch 
comprising an adjusting member movable in op- 
posite directions, a one-way coupling between 
ç0 said member and the limit switch comprising a 
stop carried by said adjusting member normally 
engaging a part on the limit switch, a spring bias- 
ing the limit Switch to a normal position rela- 
tive to the adjusting member in which said part 
5 on the limit switch is in engagement with said 
stop on the adjusting member, and manually 
operable means for moving said adjusting ruera- 
ber, said stop on the adjusting member and the 
engaging part on the limit switch being so ar- 
ï0 ranged that when the limit switch is held against 
movement in one direction bF the actuating ele- 
ment, and the adjusting member is moved fo a 

limit switch, and if desired, each one of a plural- selected position in a direction that will move its 
ity of limit switches may have adjusting means  stop in the direction in which the limit switch 
of the kind described. The above-described 75 cannot move, the stop on the adjusting member 
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will more avay from the engaging part on the 
lïmit switch and the spring wfll then function 
 when the limit switch is free .to more to more if fo 
said normal position in which the.stop on the 
justing member is again in engagement with said 
part on .the limit switch but when the adjusting 
member is moved in the opposite direction the 
stop on the adjusting member and said part on 
the limit switch will remain in engagement and 
the movement of the adjusting member will be 10 
positively transmitted fo the limit switch through 
the one-way coupling. 
3. Limit-switch mecharfism for limiting the 
movement of a motor=driven part comprising 
limit switch, a movable shaft, means mounting 15 
'the limit switch on said shaft for limited bodfly 
movement relative to the shaft, an actuating ele- 
ment OEor the limit switch which moves in accord- 
ance with the movement of the motor-driven 
part, the limit switch having an arm located in 20 
the path of travel of said actuating element and 
adapted when moved thereby fo operate the limit 
switch, a oneLway coupling between said shaft 
and the limit switch comprising a stop carried by 
the shaft normally engaging s.part on the limit 25 
switch, a  spring bising the limit switch fo a 
normal position relative fo sid shaft in which 
said part on the limit switch is in engagement 
with said stop on the shaft, and manually oper- 
able means for moving the short, said stop on 30 
the shaft and the engaging part on the limit 
switch being so. arranged that when the limit 
switch is held against movement in one direction 
by the actuating element, and the shaft is moved 
to a selected position in  direction that will more 35 
its stop in the direction in which the limit switch 
cannot more, the stop on the shaft will more away 
from the engaging part on the limit switch and 
the spring will then function when the limit 
switch is free fo more fo more if fo said normal 40 
position in which the stop on the shït is again 
in engagement with said part on the limit switch 
but when the shaft is moved in the opposite 
direction the stop onthe shaft and said part on 
the limit switch wfll .remafl in engagement and 45 
the movement of the .shaft will be positively 
transmitted fo the limit switch through the one- 
way coupling. 
4. Limit-switch mechanism for limiting the 
movement of a motor-driven part comprising an 50 
adjustable limit switch, a rotatable adjusting 
shaft, means mounting the limit switch on said 
shsft for limited bodily movement relative to the 
shaft and about çhe xis thereof, an actuating 
element for the limit switch which moves in ac- . 
cordance with the movement of the motor-driven 
part, the limit switch having an arm located t0 
one side of said shaft in the path of travel of said 
actuating element and adapted when moved by 
said e!ement to operate the limit switch, a one- 
way coupling between said sha,ft and the limit 
switch comprising a stop carried by the shaft 
normally engaging a part on the limit switch, a 
coil spring coaxially mounted on the shaft and 
biasing the limit switch fo a normal position rela- 65 
tire to the shaft in which sid part on the limit 
switch is in engagement with the stop on the 
shaft, and mamally operable means for rotating 
said shaft, said stop on the shaft .and the en- 

gaging'part,on the limit switch being so am'anged 
that when the limit switch is held .against more- 
ment in one direction by the actuating element, 
and the shaft is rotated fo a selected position in 
a direction that will more its stop in the direc= 
tion in which the limit switch cannot more, the 
stop on the shaft wfll more away from the en= 
gaging part on the limit switch and the spring 
wfll then function when the limit switch is free 
fo more to more it fo said normal position in 
which the stop on the shaft is again in engage- 
ment with said part on the limit switch but when 
the shaft is rotated in the opposite direction the 
stop on the shaft and said part on the limit switch 
will remain in engagement and the rotation of 
the shaft will be positively transmitted fo the 
]irait switch through the one=way coupling. 
5. Limit=switch mechanism ,for limiting the 
movement of a motor=driven part comprising an 
adjustable limit switch, a rotatable adjusting 
Shaft, means mounting the limit switch on said 
Shaft for limited bodfly movement relative fo the 
Shaft and about the axis thereof, an actuating 
element for the limit switch, means for moving 
said actuating element in co=relation with the 
movement of the motor=driven part and in an 
arcuate pth concentric with sa-id-rotatable ad 
justing shaft, the limit switch having an arm 
locatd to one side .of said shaft in the ath of 
tï'avel of said actuating element and adaoted 
when moved by said element fo operate the ïimit 
switch, a one=way coupling between said shaft 
and the -limit switch comprising a stop carried 
by the shaft-normally engaging a part on the 
limit switch, a coil spring coaxially mounted on 
the shaft and biasing the limit switch fo a normal 
position relative fo the shaft in which said part 
on the limit switch is in engagement with the 
stop on the shaft, and manually operab]e means 
for rotating said shaft, said stop on the shaft and 
the engaging part on the limit switch being so 
arranged that when the limit switch is held 
against movement in one direction by the actuat= 
ing element, and the shaft is rotated to a selected 
position in a direction that will more ifs stop in 
the direction in which the limit switch cannot 
more, the stop on the shaft wfll more away from 
the engaging part on the limit switch and the 
sprin will then function when the limit switch 
is free fo more fo more if to said normal position 
in which the stop on the shaft is again in en- 
gagement with said part on the limit switch but 
when the shaft is rotated in the opposite direc= 
tion the stop on the shaft and said part on the 
limit switch will remain in engagement and the 
rotation of the shaft will be positively trans= 
mitted fo the limit switch through the one-way 
coupling. 
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